A LTHOUGH the development of atheromatous lesions in the aorta, coronary arteries, cerebral arteries, and other large peripheral arteries of man has been correlated with a high level of serum cholesterol, cholesterol-to-phospholipid ratios, beta-lipoproteins, or Sf 10-100 lipoproteins, little direct evidence is available that the accumulation of lipids in the atheromatous aorta of man is a direct result of the deposition of abnormal blood lipids, or of normal blood lipids present in excessive amounts.
In animals a disease similar to human atherosclerosis has been produced by the feeding of high-cholesterol diets to rabbits and chicks and by more complicated regimens in rats and dogs. Even in animals no conclusive evidence is available for the origin of atheromatous lipids, although it has been shown that in the rabbit the phospholipids of the atheromatous lesions turn over quite rapidly and that at any given moment the phosphate' as well as the fatty acid2 of the phospholipid molecules is derived from synthesis in situ rather than from deposition or exchange with plasma. Less evidence is available for the cholesterol present in the rabbit atheroma although the studies of Schwenk et al.3 indicate that some of it is derived from the blood. Our own unpublished observations have also shown that the atheroma cholesterol is not synthesized in situ but participates in vigorous exchange with various cholesterol fractions of plasma. From Table 1 lists the concentrations and specific activities of phospholipids isolated from entire peripheral arteries. In 11 of 16 cases the specific activity of the arterial phospholipids exceeded that of the plasma at the end of the experiment. This is analogous to the experimental results in rabbits in which, in nearly every instance, the specific activity of phospholipids in the whole artery exceeded that of the plasma.' The cases in table 1 are listed in the order of their arterial phospholipid contents. As a group the peripheral arteries contained much less phospholipid than did the aortic intimas presented in table 2.
The data on phospholipid p32 must be interpreted with some caution, however, since many of the arteries reported in table 1 were occluded withclots or generalized atherosclerotic lesions. It is therefore possible that the low specific activities observed in some of the vessels were the result of their poor nutritional state or even a lack of viability in some cases. One can interpret the results in those cases in which the specific activity of the artery exceeded that of plasma as evidence for synthesis of the radioactive phospholipids by the vessel wall. The basis for such interpretation is the fact that radioactive isotopes migrating from one compartment to the next undergo steady dilution with nonradioactive substances with consequent decrease in specific activity. If, therefore, one assumes that plasma phospholipids are deposited within the arterial wall, one would expect to find the specific activity in the arterial phospholipids to be lower than Circulation, Volume XXIII, March 1961 that of the plasma. Finding the contrary situation would, therefore, be evidence against this reaction sequence and would indicate that the radioactive phospholipids were synthesized from nonlipid precursors in the artery, It might also be stated that the cases in which the specific activity of the artery was equal to, or less than, that of the plasma do not exclude the possibility that even this small amount of radioactivity was derived from synthesis. There is, then, no positive evidence in any of these experiments that radioactive phospholipids of peripheral diseased arteries are derived from the deposition of blood lipids. Table 2 shows a summary of the data obtained on abdominal aortas and on one renal and one coronary artery. The higher content of phospholipids in the atherosclerotic aorta compared to that in the peripheral vessels is evident. Even if one allows for the fact that the femoral and popliteal arteries were analyzed whole, whereas the data in table 2 refer to split intima and adventitia, one can by recalculation of the latter data show that the average phospholipid concentration of the 15 peripheral arteries in table 1 was .253 +-.019 (SE), whereas that for the nine abdominal aortas in table 2 was .327 + .029 mg. of phospholipid phosphorus per gram of fresh tissue. In most instances it was possible to obtain separate samples of intima and adventitia and to determine separately their respective specific activities. In eight of the 10 experiments in which p32 was given 12 hours or less before sampling, the specific activities of either adventitia or intima exceeded those in the plasma. In six cases the specific activity of the intima was below that of the adventitia, whereas in two instances the intima had a higher specific activity than the adventitia. In six cases the total phospholipid of the intima exceeded that of the corresponding piece of adventitia, whereas in three cases the adventitia had the greater amount of phospholipid. lipid content than the aortic adventitia. The specific activity of the superficial intima was higher than that of the adventitia, whereas the deeper intima had a lower specific activCirculation, Volume XXIII, March 1961 ity. The coronary artery showed an intermediate phospholipid specific activity. The liver, of course, showed a high rate of incorporation of P32 into its phospholipid fractions.
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Although this case does not provide any evidence with regard to the origin of the phospholipids in the various tissues, it does at least allow some comparison of a piece of coronary artery with different portions of aorta from the same patient. Discussion As shown above, upon injection of p32 in patients with vascular disease, it is possible to recover considerable quantities of radioactive phospholipids in the intima and adventitia of the abdominal aorta as well as in peripheral vessels with atherosclerotic lesions. In several instances the specific activity of the phospholipids in the artery exceeded greatly the specific activity in plasma. This was particularly true at the early time intervals after p32 injection when the plasma had not yet reached its maximum specific activity. It would therefore appear important in further experiments to obtain specimens of artery soon after isotope administration.
In order for a difference of specific activity between artery and plasma to signify that phospholipids are synthesized locally rather than derived from deposition of blood phospholipids, one should have evidence that the lipid fractions are relatively homogeneous. Chemical analyses of human and rabbit atheromatous lesions have revealed, however, that many different phospholipids are present. It is, therefore, not strictly valid to compare the specific activities of phospholipid mixtures in the arterial wall with those of plasma. If one may draw a comparison between the situation in man and that found in the cholesterol-fed rabbit, however, it may be pointed out that the differences in specific activity between whole phospholipid fractions in artery and plasma were not greatly modified by separating each fraction into individual phospholipid components.7 It is therefore likely that, if one had enough radioactive material to perform such an experiment in man, one would find that the specific activity differences of the individual phospholipid fractions do parallel the difference of the whole phospholipid fraction.
In the cholesterol-fed rabbit one can, by removal of the liver, intestinal tract, and kidneys, severely depress the formation of radioactive phospholipids. Under these conditions the incorporation of P32 into the intimal lesions was independent of such a suppression.5 This, of course, strengthens the evidence that the metabolism of phospholipids in the aorta is relatively independent of that in the plasma, and that, in the rabbit, the aortic phospholipids are almost entirely of local synthetic origin. Much more refined experiments are necessary in order to draw similar conclusions in patients. 
